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SPECIFICATION 



Article including segment which is elastically shirrable -rfter manufacture 

S The present invention relates to an article which includes at least one segment which can be 
elastically shirred subsequent to its manufacture. .oament which can be 

The present invention relates to an article which includes at least one 9 ^^l^n t 
elastically shirred by mechanical manipulation of a predetermined portion <tf JJV"* 8 
The present invention has further relation to method and apparatus for «PW»"9 10 
10 segment to an article while the segment is in a substantially ^•"■"jj Z jw ae. The 
The present invention has still further relation to an elastically *™ rn ™^°™LZi u aecured 
segment preferably includes a prefetched and tensioned elastomer* ^«JJJ^md rs 
in fixed relation to at least one rigidifying member The composrte< ^^J^^Tnm 
strong enough to resist collapse in a direction parallel to the tensHe JJJJJJJJ cornp o- 16 
15 prestretched and tensioned elastomeric member pnor to mechanical manipulation or 

site structure. . _„,_«,.» for makina etosticafly 

The present invention has further relation to method and »PP»^VJ1 
shirrable segments which include one or more such composite structures. 

20 

20 BACKGROUND OF THE INVENTION asDects of clothing design. 

The fit of a garment to the body of the wearer -mem ^ r *%J^^WP*»^ 
Garment fit is critical for several reasons. we n does not hinder 

to the wearer, as well as to others. Second clothing that I ts JJJ^J* f undergoing 
body movement. For instance, clothmg mVwearer. Clothing that 25 

25 its normal muscular expansions and contractions »"* n 9? 8 £"J£ nt „ ^ .dding 

is too loose can hinder body motion by en ^^l t ^l^ZeVx securement. For instance, 
unwanted bulk. Third, good m of ten proves hold sleeves or pant tegs in 

waist bands hold pants up. hat b an d ^ h °' d ha, ^ nv j ronment beneath the clothing from teaking 
place. Fourth, there is a kind of fit that sea s the e ™ r ° n jn durabte garments such as 30 

30 to the outer environment, or vice versa Th Jj^ J n ^ nt , 8uch 8S disposable diapers. 

rainwear or cold weather clothing, and I in d. J^J* W rme m0fe 9 or ga^, fit. The forms 

Elastics of many forms are often *Z*££^£$£ used i undergarment waist bands, 
of these elastics include composite "££^™^jJ£? Bn6 , eg bands found in many dispose- 
and homogeneous elastomene ■■ t ^^J^ZSSi!iS^ elastics used in ctothing. Waist 35 
35 SMS: Sr^e'^^rlT^erpeas ,n pantyhose the mater*, stretches „ 

amount of tension the ^.^S^lS^^^^ certain di8Cre,e " M$ 
40 This problem arises because f acto Y made clothing is ma s m ^ ^ of , 

While the elastic tension may be "^^ X ^^\„ B smaller person or too great for o 

9m **tt£tt TSTJSn * the garment may droop. wh«e i too great. 

45 Achieving garment fit using elastics rtso poses proow ^ ^ ^ 

First, attaching elastic f J fl f ^awrial methods. Filing is often <W«J° 

condition, requires somewhat comp ex i mate nal nana., g ^ ^ 

hold the elastic in a stretched <^^* ^^^"i gto w (^automated production 
the attachment is made. This extra handling •" d t .^ t o u ^" n an B d ° tftnS i 0n it released, the garment 50 
50 lines. Secondly, once the elastic "«^J^*EE*m t * passed either on to th. 
shirrs in the area of the elastic making the 9•"^ h J£^ B 2 n , 

next step in the manufacturing P»e^U^|^^* ^ven,K>n. he prob* 



next step in the manufacturing process or o >a P»«^^ "k. present invention, he probtom. 

Prior to the development of the materials and ™ th< * °' 3/™,^ ^ w , y ,. m particular, 
associated with garment elastics have generally been ^ |vpicaBv been 65 

55 me problem of achieving the right amount / eom .^ J^^lL <^^^o toi «r*S:»^<l 
accompli by providing multiple Miwj ^^of it an 
different amounts as the garment Is fastened to the body, jwmpj VJ'JJJJ Tnit 
elasticized belt for trousers that include. muWpto ..tenrnfl J*^ ^ * * 

the wearer to select a wide range * ^l™?. * ta.^e, "T^t lh » °° 

60 disposable diaper, having an ela.tic.ied waist band and taps ' f JJ»J n ^J b trM tension the 

amount of tension in the wai.t band elastic can be e° mr ° ,led * "JJJJ w whito t0 me 
applies to the waist band d..t« ^«££J ^^SSS K pe^napplymg 

degree of tension adjustment i. afforded by thi. « ' Thif of diaper 

the diaper to precisely adjust this tensten wh.te the baby «JJJJJP- ^ For iMtan ce. 

65 elastic Tensioning also comprom.se. the position of tape attachment trom 
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„ #K _ rf-.jred tension, the tape fastening 
if the elastic is stretched to a great extent to ""^J^™*™ „ dia per fit becomes distorted, 
points may be far enough from their ideal hem ^^^e me leg band are- 
This distortion may cause poor fit in other critical anws j^"^ whjch ar ; not in tension when 
The problem of assembling garment shirring elastic *™*^™* by the use of heat 5 
5 .ppiiediSTtypica.lv been addressed in high >^ Zm such as a **P<>« 

shrinkeble elastics. These elastics are designed to be attached UK 9* attached, heal 

Se diaper while they are in the related sta« . « '^^^ ^acuU proce.. OP°n 
.« anetiod to the elastic at some point dunng or subsequent to tne m«nu 

^tClhSe eta«ic» contract .£ regain .much of their «j^-J^^ „ homogeneou. 10 
lO These heat shrinkable elastics are manufactured .n several f ^* t ~™ ,° orianttheir mote- 
10 matSs ThVse are typically thermoplastic J*™™, *•» *** 

cular structures after casting. When **™£"^^;^ S V* compete structure. 

back, losing some of the r HmSn et al. on Nc^nber 12. 

rnich as those disclosed n U.S. patent 4.552.795 issuea to . ^ Dre »tretched •» 

15 UMB ThVemTctures disclosed by Hansen et + "£^£2%^**" wrth 
15 Irastomeric strands that are laminated between two ff^^SS^g^ soften.. *°««9 

thermoplastic polymer. Upon the app h^n of r^at the th«mop ^ outer layer, and the 

of the laminate. 



°Whi.esoS many of the ^tcn^ ^"nTS^ 25 

heat required to activate such prestretched and tensio ^ Furthermore, such neatactrva- 

25 advert affect other components .n the article to * e **™ tjons where elastic adjustment by 
Jable^aterials do not help in a <™^™* ^ me r islmpractical beewse it requ|re. • 
the consumer is desired. Heat activat.on by the potentially dangerous, andrt .» 

Jlat source that is usualy unavailable to the c °™™£ r conditions and equ.pment 

dT^Ttoneproducibly *>* ^ """^ "* 

30 Accordingly, it-is an object of the pre. em in prob lems altogether. 



££££ ';^**» *. «**• 

soecific embodiment. an elastomeric band. While there are many 

Thefirst step is to select a. a starting ma a nal an * ijswme f utustratk> n let It 

dJeTent materi and , *e «"«*«"™J5ff ^J^X**™*™ ^J^LT 
be assumed that the band ». 12 7 mm wide. 254 m » , nM)m ^ particul^ w* 

be comprised of *»^*r^2^J?*+ to pas. befor. the tension « th. 



60 



to 3 time. rt. original length. ^ " t5w3*L laminate «• .opted to th. 

out.tretched condition. Next the othertwo gtojtying .aye ^ c titton end v« 60 

60 stretched band. ThtM .other two ^^^^'^J^^ a . extrusion cast poly.tyrw.. Th. 
preferably comprised of . 'ff^'SS?^ of 0.026 mm i. wffic«nt for 



heat -aled together under pressure. tr>ereby fon^mg • ^%Tnibber. Upon ctemp /^ 

the pton* l-r^testructure (o«ch..lvj ^ « wa. ^^^^tnout 

the. «™^r^r£rS nex** end c - "^c^T^ured to 



20 



about 127 mm could be attached to the opoo w has to menu- 10 

riveting etc. .hirmhle aeoment, at constructed above, one "^^^ k 

10 To activate the^st,canv JJ^JfJJ,', , ub tantial enough to iJ^T^atehed 

garment, the garment can be rottcMV ™ ^ amount of ten5.on.wfl be ^ opon ^ ^ 
amount of shirring produce . . . manipulation. 

described eariier here.n. F ° r J"? t m P;% ctures along its length. Release?! ^tens, on r ^ 

36 arjssssst- « — 



25 



30 



^ SSS — - - - — — - - — ' 
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~ " " " embodiment of «n elasticaflv 

Figure 8B is . .impHfied perspective ^ st ^jf/" «S<1 e»a.tomeric memb* mst* 
sNrfaWe segment of the 

strained from contracting along lt« length by P^^^A.^ ^ prestretcNng; M ___ t 



c tiflum o i« an exploded view or a aispww™ u»k" r_ 

the torso of a ^.^^^ts contained in the diaper; demonstrating removal of 



10 



15 



20 



25 



30 



35 



tained in the diaper 

35 



BEMUD PESO*-™ * ™»™^ Mo*. m.» b. to™- ^'"S™. 

55 ==S^-~~-"^^ 



40 



45 



50 



60 hereinafter 



E^.0™.. .^j^ss*! St*** *«• » T™^. e M^.X«'«*- *> 



S^SSS. « compr-aed o, thermoset ^ Y have more ^"-J - , s 



65 
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on Wne in . nWacturing plant) or in ■p^JJ^jT Tnded period. 
Leptabte. Elastomer, that will not ^^' B ^^ X J^^^ 
comprised of thermoplastics, such as ethylene vinyl acetate copo-t 

^II^VJZ^ the purpose of thi. invention, i. . re.at.ve term. ^ a ^J^ the 



r.»SmK elasticllv sNrreWe sew™"" <>< *• f^J225!*l5 *»» tNckn«s~. 

cracks and domination ,n the ng<d I laye °r »ve ^ „ ing or peeling o« the rig* layer 
20 use is preferred. H howevor. tl ^ t mo ^"SZS, rigi difying material is P^"f of ^„ couW be 
from the coalite ^ ** ^TZ,^ ^ th8t 

m a yet another it could be a ^" ^7^18^ would be 

arts < -* i-^s,. « h — n, - = sr.:r. 

R^dilyins members ol «J««J ^bossed net a no""™" ' 3 ™^. a could "ave ; 
Fo, *s.ance. it could b. » IW „ , molded shape. The JJSSS* Mn*»». 

40 



10 "7*rs 

45 rrn««- ~~ ^^^•^^•^S r~ * 

*„ riuon^ r.» -t* srs J* «-st-, — 

ment. the foam must exhibit f "^^^e^estretched elastomeric "rands, but be "J 
structure together under the tension ot wb rt" riaidi f vin g strands are broken. This type 01 

65 direction parallel to the tensiie «u 
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mechanical manipulation of th. compete ^^^^JZ Z^^ « " 
elastomeric member and the rlgldrfylng °™ ^^placETe eofvent for one 

intermediate materiel Include ^heat seeling "J"***^ L B ,<Jven7) S casting or* ley" 
or both materials between the layert. and then ^^J"™J"^' B Z^ intermediate toy* 8 

5 onto the other, and mechanical Interlocking^ Bo^a made «^ *• ^^.^etched condWon 
must alao be atrong enough to hold the P™**^ 2 wtivrtlon* dealred. pr«f«ra- 

before activation, and weak enough to fell upon whatever form ol activation •» 
bty mechanical manipulation of the composite «J~cture . elaetomerlc member and 

In still another embodiment of the present •"vemion QlEZX*!!^*^ 10 

10 the rigJdrfylng member nerd not be secured to one ^^'^.^l^^i tensioned •fwtom- 
this embodiment could comprise a tubular member having a P*"*™ 0 ™"^ „ ttt oppoaiM 
•£ n^mbe^xtending through the Interior of the iMmnM eecured « 



20 



" f7o m reuacring into the tunnel formed between* * 

of the stretched elastomeric member. ^^ f 89 ' CO mpSe structure will resist eoftepaedue 

relation to the restretched ^ t0 ^J2Sl2^SSnw. However, upon nwchanical rnanlpu- 

to the tensile forces acting upon the ^"TS^LSSwaeiM^ from the prestretched 28 

25 MorTof the composite structure. ^^\^X^^cb\\, manipulated P*^* 
elastomer* member, thereby mechanically manipulated port.ons of the 

the composite structure and sh.rr.ng the webs 

Tst? another embodiment of the present invention 2££™*™^™re.e«& the 30 
30 trenched and thereafter restained from retracting n ^J™^,, to the direction of preatretch- 
3 e.astomeric member from expanding in *^ In terms of Its volume. I.e.. 

5% is easily ^he .ength of an Jastomjic 



r TN. s Understood by ££ZX^^ <* » ^""^l. 

Sme as the height and/or width "° Seawmt invention, there is no need of abond 40 
AO restraining members. In this embodiment « *he D jes e " elastomeric member to bold the 

SS time a. the encapsulating rest™ J-J^JJ™ force instantaneously restores the 
release the compressive ^■JS'^ JSha the elastomeric member. Accordingly, the 

so iiMias^^ - — - soon - tbe 

^estaint member is ruptured or rajjovj d. t invention compriaea an 

StHI another "r^fV^^ discontinuous or irregular surface. The 

elastomeric member which, when « re J cn * a ' ■* n ™'f fl _ 8 ,„ a tettice 0 r In the form of Indent a- 
dSnuou. aurf.ee could be ^J^"j"SE5il teSured aurf.ee. A rigidifylng narrtaf 88 
55 tions. voids, recessed areas. >^""*£ ^To" recessed areaa or which waa pene- 
that extended Into these elastomeric member waa In an 

trated by raised areas on< the ^^^^^J^^ member and prevent It from rat racV 
extended condition can be used to rest Jin ™ " rt "° difying member to the elastomeric f™nber. 
ing without the need for adhesive toraflng l of t he rjiony « portjon Qf ^ teMl on«l 80 



Openings. «iuoni«»v..-. . . 

66 "SSI , «. • no l-d t~» ft. *»« — - < — 
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10 



15 



elastomer* member, the force needed to caus SiSSS^mnimi 
member and the stretched elastomerlc member is quite low. lens.o rig idifying 
will be released as soon as the appendages or irregularities onj an »" eric mem ber 

member which extend into their corresponding relief sites in the «W" member are 
6 are withdrawn or as soon as the raised areas on the expanded ™*™™ * f course rec0 g- 
withdrawn from their corresponding relief sites in the rigidifying ™ mD ° r 1 h exhj5rt both 
niied that the rigidifying member and the stretched elastomer* m ^'^ cMement of the 
types of irregularities. I.e., raised areas and relief srtes. In the latter ' ° im ariry by 

stretched elastomeric member and the rigidifying member to one anl, ^^L* ^ of the 

10 engagement of complementary raised areas and relief sites wrth «*™™T; v oe are particularly 
particular configuration, elastically shirrable segments of th e afo remei JJJJ h elastomeric 
well suited for consumer activation, since they are highly ^^J^,^^^! ,^- 
member in a prefetched and tensioned condition throughout ^^J^^SStS^ 
.tk>ns. yot they require very little force to activate i.e. they are , veor strong 8 

16 weak in peel. The peel force can. of course, by adjusted upwardly rf "JJ p ° 

degree ofbonding in addition to mechanical engagement of the irregular surfaces 

Methods of Manufacturing the Elastically Sh ' r ^'f ie ^7"' . elasti cally shirrable seg- 
There are a number of processes that can be^ used to i ^JJJJ,^ gen eral process 

25 Lamination , m . 4 . e nqjdifying members is a process 

Lamination of the prefetched elastomer and I one .or m ng a second ^processed 

whereby a previously cast or °^™"«^ SS £™ materials and holding them together 
material. Adhesion can be achie ^ ^ L Cing a solvent for one of the two materials 
under pressure. Adhesion can also * ^T'JSs.u,. until the solvent evaporates. It 

30 between the materials and holding » h « ma ,™ a "Xrd I or intermediate material, i.e.. the 

„n also be achieved by adhesive bonding i"** "J* ^ b eUen the materials to be bonded 
adhesive. This third material Preferably apphed as aJa Y e ^ ^ ^ ^ 

ZSXZ^^^^^ " chanica1 manipu,ation ' inc,jdin9 pee,,n9, 

35 fracturing, stretching, crushing, etc 

rasas «** — * ^^szzxz^ttz^ bv 

Solution Casf/ng no i v mer of the rigidifying layer is dissolved in a carrier sorvent. 

In this alternative process. *« m ^™ r ° e l ™'* 6 into the carrier solvent. The coating that 
45 The prefetched elastomeric member is then oippeo evaporates), leaving a 

remains on the prefetched by this process has little or no 

rig.dify.ng polymeric coating The g^^™"*, casting process, 
molecular orientation, a particular vmuo w 

50 Mechanical Attachment „.„ K . r and , he riaidifving member or members can ts attached 

The prestretched elastomeric member and the^ rigid, ying elastomeric member 

to one another mechanically with no adhesive ^^^ZToTl^ layer molded with 
and the rigidifying member or members^ An example of ,h* wouH U»a g y^ ^ ^ ^ 

tiny sharp spikes on one side tha, could p ™ee through ' «~ J"2JJS n S, |omir w .th holes along 
55 its prestretched length. Sill another example would be a | the hole, in the 
its length with a pair of rigidifying members bonded to one anoiner mroua 
prestretched elastomeric member. 

66 tions: 



20 



25 



30 



35 



40 



45 



50 



55 
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1 



a. Disposable Diapers 



Disposable Gar ment Examples 

Advantage 
To provide consumer 



10 



15 



b. Disposable Sanitary 
Hair Nets or Surgi'-al 
Caps 



c. Disposable Sanitary 
Cloves 



adjustable waist and leg 
band tension independent 
of the position of the 
garment fasteners («.g«« 
tapes) 

To provide the Ideal 
tension for hat securement 
without causing red 
marking on the skin 

To provide a means of 
securement for non-elasti- 
cized plastic gloves 



20 



2. Pnr? KI » r.arment Examples 



a Rental Clothing (snapped 
25 ' or buttoned into the gar- 
ment for each new user 
in place of a permanent 

elastic) 

30 b. As a manufacturer's re- 
placement for garment 
elastics which must be 
applied in a stretched 
condition 

c. As a consumer applied re- 
placement for garment 
elastics which must be 
attached in a stretched 
condition 



35 



40 



Provides adjustable fit for 
clothing worn by more 
than one person (e.g. 
a tuxedo) 

Allows the manufacturer 
to sew or otherwise attach 
the elastically shlrrable 
segments while they 
are in a substantially un- 
tensioned condition. 

Allows the home tailor to 
apply the elastically shirr 
able segments while they 
are in a substantially 
untensioned condition. 



45 



j. Non Garment Examples 



a. Trash Bag Closer 



50 



55 



b. Automobile Seat Covers 



60 



c. Disposable bed sheets 



Allows the open end of a 
trash bag to be folded 
over the trash can without 
tension, and then to be 
elastlclxed and closed prior 
to disposal. 

Allows easier Installation of 
seat covert by eliminating 
the need to fight the 
elastics while hooking the 
covers In place. 

Allows easier Installation of 
corners which art 
elastlclxed only after they 
•re properly In place. 



65 
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— ' " molary applications 9e ' * oftn 

Bevond unidirectional article shirring application., such J"™ 1 ^ pfM ent invention For 

aboT*e?e ere still other uses for elastically shirrable ^ ° f ™ ^ employed to release 

elastic..* shirrable segment, of the ^^J^SSon.. 
elastic force, in more than a .ingle direction. I.e.. in two orm" - ncept |nat before 

£ letter type use .tarting material .imilar to those *e«lbed «J™£ m tefl8io n in two or 
Im,lvina the rigidifying member, the elastomeric member is P f e»!£ ,c ™° t tnat when applied 
iSiTd^toSineteid of one. The result is an elastically shirrable •eg*** T ™ ^ * two 
^a garmeTor other artide will draw in or shirr an ^^^^^ 
or more directions rather than in just one direction, as in the unidirec 



10 



10 earlier herein. 



15 



15 



20 



20 



25 



30 



35 



Preferred Ways of Incorporating Elastic* fj'^^^ » 

While not intended to be an exhaustive luting, the **owwg ■ 
elastically shirrable segments of the present invention to a garment or 

1 . Heat Bonding 

a With or without an adhesive h rf the CO mrosite structure 

b. Discrete bonds, or continuous boding along the lengtn 

2. Ultrasonic Bonding 
a With or without additional heat 
b With or without adhesive 
c. In discrete or intermittent patterns 

\T^S5L^ of the garment with the elastic dotted at the ends, by 

25 with staples, etc.) 

set. pressure sensitive, and contact adhesiv ^ ^ ^ ^ _ 

, n selecting a SLT^^ 
30 cases preferable ^J^S^^SZ composite strcture ^Mhan $ c^he 

tretched elastomeric ef^^order for the composite to release jenjor . mi ^ ^ 

This is B*-^ 1 ^!^^ "Wt brt l?^SS^^ 
elastomeric member, relative extreme case, the r 'fl£7' n j» the ^stretched 

points or areas for attachmem T(M , sk) ned Etestomeric Member 

- 4Br3aSrt »- — - - — — — - 

the prestretched elastomer. h acroM tht width of the composite 

f. Strip off the rigidifying member along the lengtn » 

structure. 
rr i Suip off entire layers. 

ii Strip off a portion of the layer. ,x D osed tU rf»oe of the elastomer* 

60 ^*to«gwssf 



40 



45 



45 



55 



60 



65 ..gidifying member eiao come™. 
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10 



separating 

lengths 



10 



ocigm* dimension, thereby ,o .urf.ce of the product, 

rigklifyino member remains adhered to the sunsc* 



20 



26 



25 



niastomeric memDer is «*"'"»' 
?or Xtically shirrable segments 



garments. 

period of 



30 



35 



40 



article would arnve in the end user 

35 ^ ^^^^^^^ 

shown in Fig- 1- nw97aj» as available from Furftex. Inc. 

e 2S mm wide x 0.178 mm thick (IN2732) as ave. 50 
Rubber J20)-Fumex 25 mm w of 0 038mm a. .vatt-M 

60 Br !f! 0, \?K i8»-Oow Chemical Trycite T-100 0 having a thicknes. 
Film (16. W-^^-d. Michigan 



45 



55 



Chemical 
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— " . h 3 18 mm-4 76 mm wide 

position on the Vertrod Impulse Heat Sealer Several! [^^^between the stretched 
Ed approximately 762 mm long) were made ^' The Camping fixture ~* ' then 

6 ^p^rticular laminate composite con.truction^h SSSJK!^ 
the cross-section of Fig. 1A. the restrain forces on ^ J»i particularly good 'orj^wjou* 
member 20 are substantially equal. Thts type of construction ™ . „ planar and stable, it 
Suturing operations, since the laminate ^VjMjl °^. i f3^ B 5«i^ "? 10 
10 has the appearance of a smooth, flat non-elast c lammate 'J™' ^ ^omenc member 20. 
properties in spite of the presence of tension T in he P« « c f |be mechamcal 

and lit will remain in this state until it ,s actuated by using one or m 

maniDulation methods described earlier herein iTi#>mher 2 o by mechanical manipuia- 

TM a™"™ • .,, f se de pend upon the initial degree wm ■ selection of 



demonstrate the basic concept 
30 Materials, (same as Example I) 
Equipment Isame as Example I) 



Equipment isame « k Example I embodi- 

40 stmctuTes dLfibed in connection wKh Examp.e . ^ever ^ ^ ^ r temperatures 

non sealed sections of prestretched rubber ^ no1 , ^gradation that might otherwise 
needed for sealing, thereby reducing the amount c4 themi a g ^ ar<jas , 

tate place in the prestretched elastomer* ^J^S^Vc^ ideal sites to attach the 
teh uncovered by the rigidifying memb ^;7/. n ^^ 110 shown in fig. 

45 c^mpTsite materia, to an ^^^^ST^ of rigidifying members 115 116. 

58 ass fistt^* - 

EXAMPLE III n • _ . . 

Rigidifying Member on One Side ^ fj|m Qn Qne sid on , Y , ca n be 

A two layer embodiment ol ( the P""^™™ degree e f tension "T" in the elastomenc 
60 made with proper selection of film thickness ana aeg 

member. 

lE^he^ »™ «" * ' "* *" *' lh ' Ckne8S ^ 

65 0.038 mm to over 0 127 mm on successive samples 
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Equipment. 
Vertrod (same as Example I) 
Clamping fixture (aame as Example I) 



Clamping n«iui o > ™ »« — ■ ■» g 
Procedure uh oamnta 1 was employ* 0 " for con- 

5 The same basic procedure described in connection wj^ ™£27hat the prestretched land 
structing the etastteaHy shirrable segments of Exampta . W. "^g^ ^ one side thereof to 
tensioned rubber 20 had a layer of rigidifying film 316 heal '° tn6 T iertM of sampi«* 

E£ a two-layer composite 3 10. as 9enere.ly.hown jn Fig. ^ ofone to two 

made, it was observed that if the rigidrfymg film 3 1***^^ curl ^ in a ron when 10 
10 mils (0.026 mm-0.061 mm), the composite sample 310 tended to cu ^ of fouf t0 five 
unclemped. However when the rigidifying film exported a thanes, in ^"J^ wt*n 
mils (0 101 mm— 0125 mm), the composite structure 310 tenoea w 

"IS? one-sided construction of the type described in connect^ ^*Z$£ ^the 16 

tne anicie ui y« f secure ment pattern. 20 

securement means and/or any lyp* 

20 

Solid seal configuration composite struciu 



3° 

Figs. 1 and 1A 



zTEL p « srtss rs%r«* . — — • - ■*» 

416 of a fluid rigidifying material. 

^SS-FuWex 9411-15 8 •» * 0.178 mm thicx. as avai.ab.e from Fulflex Inc. of 

vine. Ill; Solvent. Dteh^oin.ll^iJ^^5JJ No TW664)< M available from Elberon 
nati. Ohio; and filler. Transword Correction riuia tow 
Products. Cincinnati. Ohio 
6b Equipment Used: 
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Camping fixture-general* simitar to the clamping fixture ufd in conation with Example 1 

'ttE*** i-V- w.. mixed by ^^^J^XS^^T^^ ° 
dicMoromethane. To this mix one bottle of whrte-out correction 

ba«=e (approximately 22 gms.) were added. untensioned length end 

The lT? mm wide rubber was then MMjM^ JjJJ fluid mixture de- 

secured in the clamping fixture under tension T An e ™. coal '^ah a brush, and the 
scribed above was painted on both sides of the prefetched f**rjjmv ■ d wrth flber , on 
solvent was flashed off. leaving behind rigid coatings 416. 416 of ^. • t ^J apof0 ximatery one 
the opposed surfaces of the prestretched rubber 20. A , coating ^ ap £ gtooe d e laetom- 

mn (0 025 mm) proved sufficient to prevent collapse of the ructure 410 

eric membe? 20 prior to mechanical manipulation of the resultant compoarte structu 

shown generally in Fig. 6. 



10 



15 



15 



20 



30 



PreftrftchL Elastomehc Member Having Peetable Fi 9^ if Y in 9 Member rde88e ^ 

P 1ta shirrable segments of the P™*^ the rigidifying 

tension from the P'e*' e " hed ^ o7tN. variety, 

member. The elastically shirrable segments of Example VI 

20 "tSS-**- 9411-12.7 mm wide x 0,78 mm thicK (IN2732). as avaitabta from Fume 

"Sber e,stomenc member was cut tc 

to remove any foreign matter from its surfaces exte dea t pp ^ 

35 larger dimenJn of the •'^JXS^^^^ '^ 32? 
to 10 (max) and the materials were heat seai ea to ori ginally. This procedure 

were then moved and '^^^^^^^ *** ?T ^ * 
was repeated until the resulting ,am,nat ® "T. _ D|e ,„ and illustrated in Fig. 4. 
40 "mi.ar S that described setting adjusted to "l™*?"*™^ 

The laminate was then r « moved ' J™ ~T WS s0 that the major dimens.on of the <» m '" 8 « 
of the laminate was placed into ^e Vertrod iav^ so The ^ 6 35 m of 

nated end of the structure was placed into tne vwra» g & mm of tne tamin ate. 

50 Sar to the jaws of the Vertrod and ' «E2 > 2L3S^ 9 5 mm in length to grasp for later 
T°his left an there was a.so an excess of 

SS&W^ with the etastomer side up. 

To prevent coiling of the laminate .t was pi taped . The excess polyethylene 
55 Each end of the elastomer ^« jJ^^^JX of the elastomeT. With the laminate st.ll 
was then trimmed to approximately ** uai ™™°™\ e xcbed elastomeric member along the 
Taped, an adhesive was ^^S^S^tS^ blanx comprised of polyethy^ 
length of the laminate strcture. '^ > ^SZiSm!n*»u at the back waist locat.on by means 
ene film was attached to the "I^^SS^SZ the protruding ends of untensioned 
60 of the adhesive After a ;«achment of *££*^«^ m J™s procedure was repeated for 

l^waT^ then secured about the waist of 

' A disposable diaper using the a,or ™"^^ wai8 « ,enSi ° n T 

65 — uom the ,,oM and back 



25 



30 



35 



40 



45 



50 
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rtgkftfywg 

waist band portions ot tne oiapr. . 
greitJ rwes the tension to the diaper w.l.t band. 



Exnmpb VI A m^-i-. H-wno Rlgldlfylng Member Seam* rt ™'*° !L construction 

i££%t«lw -ember and elastomer* member. i0 
M i^_a 4 U1 Soft-Stretch Elastic, a. evaitob.. .from SSSS^SZ «"•"•" 



between trie ngiairyin H - - 

Chemical Products. Kingsport. TN. Con*** 

ta*. M- Mod- ..0 LAB-SP. » «— - « 

B MV 



1ft 



16 tion. Brooklyn. NY 
Procedure 



clamped 

lEwmple 1 

. — - was pieeto 

superpc^ed 20 



^env A strip of ^jTJ^S^i. Thi ""?*°?S»*^» # . 

tO on the bottom M«jr ^ of t ~ JEh wM equipped with a wete of .ppfo* 

on the film. The Vert od seat w „ d to tne composrte at • fjauB.^ 

width of approx < -telyj9£ mm was app ^ ^ „ e nt o ^aboui ^ 

? na resultant ^ ^ *S?fe^^ thW * 

30 t.on of the surface of the r.g.*ty. 9 stfetcned Soft-Stretch Elastic ^ ^ 



2ft 



30 



36 



35 

Example VII . ^ ,„ c a if.Activeting Prior to End orei tretched 

SdM Conftguranon WJ* *£ 8 £ e tha t the release of £^*j£Slv occur without 

,n certain instances t "f^,,, , tfUCtur es of the present ar e referred to 

elastomeric ^ m ^\?'TtCc^site structure. Materials of the JJJJ tJJ tub , wtlalhr 
40 mechanical ma n.pu at Ion o ' £ t ^ poijte could be »^ "£^£wd cond,ti0n *" 
a. titS: m the end user.^nd. In an ***f to 



40 



46 



^enical "T^' 0 ^^ If T\n d .nV. n .S" *» 

zsxs^^y: ttosssz as* — — - 

t , W?^^ whfch ,. illustrated , ^J«SS?J33« 

the ThVcompo.lte ^ructur- «mbo^ •» "t tji contjnuOUily M cured to ttfU ctur. 

^ 2(5 whTttto SSSffti Iw-on '"T--. thereby forming a tr.lm.nat. compo 
rubber inwAntion. - i.# 



4S 



60 



510 of the present invention. Fum#m |nc ., 60 

Materta/a- .... 12 7 mm wide by 0.178 mm th.ck. as avanao 

» ' s . , - - — 



from Spectape. Inc.. Erlanger, w^- untt nsion.d to** 

Procedure: . ^ 30 w- , extended to 3 times Itt orlgwai ^ ol tnt 

60 51S ss2 ™:;* ;<«• Si ^rr?s: 

and a ayor of the pre»»urw oraaturt tlva aanaawa o lK ^ r bv hanJ Tnt 

pSstretched ^S^X^O thus formed was JJ^/S^tch^rubber 
Shown m Fifl. 7 Thj ^ te w ; dimmed so » ••^^JSAS imin-f composite 

structure 610 7^J^»2^^S rel....^ iSlTSSS "ft. ^ •""«' d rf 



60 



66 
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Laminate composite structures of this type find P a "*^ 
the composite to en article or garment while in a substantially ""^'V,. u8e 
!to enTSser with an elastically shirred article which is ready for .mmed.ate use. 



example VIII 



making Members Secured to Each Other Bur Not T ^«^'^^ 9M ^ * P* 
USSSH «Ctyin 9 knots et the ends of the stretched elastomer. 

"*2S C20>-Fu.f.ex 9411-4.76 mm wide by 0.10 mm thick by 150 mm long. a. aveilabte 



MaperviHe, Ul. 



20 of 0.076 mm polywen. 25.4mm by 202 ( mm ton, ,J, „. „», * 

°he pmmtched n*bM Th. two "S^JTiE, such «»> "« ~ cu " ,d 

6 35 mm wid. .teas *• ^ .Lg mos. of the • *• 

latino polystyrene sheets 615. 616 at eacn .nu t polystyrene ngidifymg members 

35 

Comrotd'Lume Restraint Conngurauon . g base(J ypon , controlled 

^sr^^^i^^ to e,,her make or activaxe 1 ' 

40 shirraWe segment. TV 

t .,,„. .203-166 .8 .v»ila!*> horn Curtin IWllwson SdtWHic. Mousloo. TX 

Procedure: i a i am »ni 21 in Fig. 8B) was longitudinally stretched to 

A sect.on of latex rubber tubing element Zl n r .g M 
approximately 400% of its relaxed length and J?J*™ This extended tube was snugly 
descabed in correction with the embed ment o Example ml ^ ^ ^ ^ 

50 wrapped with heavy duty aluminum foil ^miljj ^Ucular to the axis of the 

wrapped with a layer of tape (elements 73 7 ™» n °r' ^ , 7 ta 8B) was placed over the entire 
strefched tubing, and anther length of ™ 10 form .S encapsulating 

length of the foil in a direction parallel to the axis of the uong n| ^ ^ Fi{J 33, 

restraint member. A filament comprising a piec 9 « ' "J » j |0 faC jhti W activa- 
65 was placed outside the tube and under the aluminum foil prior to wrap? « 

tion of the resultant elaeticcly ■Nrrabto segment. ctamnmo fixture and the latex 

The Example VIII A embodiment 818 w.s^ *«^J^£££Sl, th. aluminum foil 
tubmg was allowed to recover .n those areas which ^^SwiSt «rt<cte to be elMticallv 
restaint member. (These end points would normaMy « th e aluminium fo- 
60 shirred) However, the portion of condition 
encapsulating restraint member .^^^^J,?^ 1 ^;^ Uom expanaion in a 
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10 



10 



member. Recovery or activation of the tongitudinall> '^^^^ ^Wb%^^^ 
plished by polling the filmant or string ' T Ws allowed the restrained portion 

encapsulating restraint member covering the at™** 0 retr8Ct to its original length, 

of the tubing to expand in cross-section, i.e.. "aiany, " V ted th8t rt j S feasible to maintain a 

The Example VIII A embodiment 818 clearly . d « omon *T®r JJJJ jtion b y employing an encap- 
prestretched elastomeric member in a longitudinally e * ten< » a ;° |n any direction perpendicular 
sulating restraint member which restricts its v . , ea l or bond directly between 

to the direction of prestretching without the need or "VJWJ ' " 
the elastomeric member and the encapsulating restratn* member. 

Disable Diaper Including an Elastically Shirrabh , the exploded view of Fig. 9, 

The following procedure, which is feasibility of a user 

was used to construct a disposable diaper 750 that demonstraw 15 
15 activated elastic wasit band: , those use d in Luvs® disposable 

An hourglass shaped disposable diaper eon . ™1 8 ^a £ Qhk) w8 . placed on a 

diapers manufactured by The Procter & *2^°J f gJ' nim and comprised of 0033 mm tNck 
backsheet 705 measuring ^Zs 0 ^Zjto\e-^ adhesive tape (not shown), 

polyethylene. The core was held in place b V?Xl.blilrwn 3M Industrial Products Diviwon. 
•>n «.ch as 1524 Medical Transfer Adhesive tape ava.iawe uom * on |he 

of the diaper waist band. 710 similar to that described in connection with 

A 254 mm long elastically sh.rrable s egrnent 7 10 «JJ^JJ ds wa8 attache d to the 25 

25 Example V... and having ""J^^^^ Taist band portions of the diaper. Note 
backsheet 705. as shown in Fig. B near aacno elastomeric member in each 

that tension was mainta.ned in the *™{*»™Z?J°™l e opp0 site ends of the rigid.fy.ng 
segment 710 by a pa.r of heat seals JM5 located aK «J^J£ inn ermost face of the 

members. Each elas.tically ^'^^'^ZsSnld ends 712. where the elastic was 

30 backsheet 705 by double-sided tape ^^"o^proxir^tely 0.127 mm thick polypropyl- 
exposed. Anon-wover itopsheet 707 1 ^o^ThHadelphia. PA., was secured to the exposed 



20 



30 



exposed- A non-woven topsheet 707 compnsea ' 0. °P^ A "';; as % ecur ed to the exposed 
en!%s availabe from Scott Pape. 'Company 'J^S^^u^ laid medical transfer 

ssrjffs saws ~* *~ 750 

Testing: , 0 , on a baby model 760 using pressure sensitive 

The disposable baby ^diaper 750 was put on a oay would be in actual u". The 

adhesive tape tabs 735 to hold the f>,aper on the baby^rnoo ^ ^ 

disposable diaper 750 is shown in ^^2^^ segments 710 in the photo- «0 
40 etastomeric members included .n e . her of thee astic JJ^ man«pulat»n. 

graph of Fig. 10. Note the toe \of^ns.on about the baby mog^ ^ ^ 

as Shown in * 9 - ^ ^ of etostic* 

shirreble segments 710 located in v «p? ^ and location of rnechai^ manhole- 

obtain good diaper ^.n^SSSfi of an a^rticle containing an 45 
45 ^rnenTo"^ inTenSn cTuse? the article, in this case the diapar waist band, to 
So^ etoiSally ehirred. as generally shown .n Fig. 12. 



50 Dispute Diaper Having ™ a »%«*«£^ uti , t zing construction techniqua. oeneralh, 
The disposable baby diaper of E * 8m P* * " M ™ , ^ Example IX. However, tha ttastwatty 
similar to those outlined in connects ^^^x^^x^ backsheet 706 in the 
shirraWe segment. 710 located •ntermediata i the 'W^™^™ gwVhown general* in Fig. 

duper embod*** ^^J^^ T^TZ^^^ 810 W 

55 13. In place of the elastically shirrable segmenii /.w.- ^ f ^y,.,^ 

were secured to the outern^etj^ece irf^^ h ^d^nc. 

tomer 20 and tha rigidrfymg member 816 to* "S r 2 L^t saiedwaai 818 at tha enda of 
cular to the first heat Mating operation to form reinforced heat aeeiea areas • 

each laminate composite structure 810. 
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Testing- 7 go using pressure eensitive 

The deposable taby diaper 850 was put „ H Tould be in actual u». Each 

«e^^p7tabs 736 to hoW the JJSJ^^i^Jtia end peeled awey 

am*** ritfdlfylng mentor 816wa. Th^"™"* of ^»c«7^M^ « 

from Its cooesponding P"*™^J^°^£?Z^ t o ^7^. rigk*y*g 
obtain good diaper tit wss easily controfled ^^^J^^^^Smbws 2tT When the 
bet. 816 were peeled from their ™«P^^^ ,t ^ c S^^^b«^ ewjstteaHy shirred 

smppabie leyers 816 were completely removed, the diaper warn 
mubstentiafly about its periphery. 



10 



10 



SSSbJW Having ^^^J?^^ 

The disposable baby diaper of ^^^^^^SSff!. However, the etot teefy 
simHar to those outlined in connection l^niZf 826 which In turn Is appted 

15 srmable segments 810 are applied to ^?™?£^ 7 ^Jj* utttxing double faced 
to the outemwst «irfece of the dispc^ 

adhesive tape (not ahown). In ™ "Lt^ES of 0.0W mrTthick porypropytone film 

exploded view of Fig. 14. the carrier layer was c*™*™™^™!^ panHet to and coenten- 
SS?. width of a^xim-tety BO.81^. £"£^LSK SgnSnt. 810 cm be 

20 a^o^^te^^ 

the intermediate carrier ^ 8 "^^*^ ^™ ^^arer's body, the exposed porbon. 
25 Fig. 14. When the d *^ | ^ 9 &* g*J? secured to the exposed portion, of c*ner 

M-^l^ SSOc^be^ 

30 which is relatively high >n ™*W^™t£Zfi^ wearer, m addition, other proper^, 
remaining portions of the d-per j*hen ^^J™^™^ tao . 736 can be optimised! by 
such as refastenabSty of the ^^J^^^JLTpemriit a mother to open the 
Z^SttSi K£ the t.p.'U the «me pr^ — 

35 adhesive on tab 735. 

Testing-. M ^ on a baby model 760 using pressure 

The disposable tebv <i*P^^**W™ ^ J model as h would be in actual use. The 
adhesive tape tabs 736 to hoW ^«£P er <" ^ to release of tension in the prestretched 

40 dispo-bto "S~^££ST* ^eU^^aSe segment 810 ^2£j2»^* 
elastorneric rnember. <~»ud^ in e^ew«^y^ The rigxlm^ member 

15. Note the tock of tensjon ^™ 2n^816sn«d I peeled away from the corresponding 
815 was thereafter graspadttwfw ^^L^howmto Fig 16. The amount of elasticity 
prestretched ele«orneric member J*"**^^ w ^ the .trippeW* 

46 required to obtain good diaper fit ™ % ^°™££xxl^ prestretched elastomer* mem- 
nSirying rr«r*~s 8 1 L^L^ 6^6 £m c££^rrSved . tt» dlap* we* band 
bar. 20. When both «nppablelaY^8 15ww "J^^ „, Fig . 17. m the •vent. 

50 dap* to prt«»wv» a nMt •ppearanca. 

the ngkWying member in thejMmple « ««bcdjment. lumps) XI tlMttee* 

WaTlS ihowt • disposable ToTol 5Sd5ptr. Th» 



15 



20 



25 



30 



35 



40 



45 



80 



86 



GB2190406A 18 




unfolding th> 
fluidifying cm 
to shhr In the 



mt shown wHh respect w •^F'*" 



««« •aperete 
cause the 



10 



IB 



CLAtttS . .iy-.hu uawrn for sttechrnent to en article WjV^jfi^' *J 

•no of said elastomenc men ^V !^J*!^II n prestretched end tenslcfled 
_ ^ ^JjTHami « miative movement between 9aM *.*^" mmltt -n-Mosha structure. 

tAMkmd etostomanc memoer row « ^ . ltf<Jira .aid prestretched ana '^^/TL^ 
ST»o exhibit. «J^tone^J J^n^^ t ^ r^ctive £^££2* 

. direction penriW to the tens*, torce ^ ^ 

memoer. .w^^u Moment for attachment to an artwe to "•?~V^ d ponton of 111 

JeSSJ^orSri^ 

shirring, the <HH»sea wa»«i t4mtiooe d eiastomeric member, said Pf*^™ riotffvfcia 
40 through ^J^^ l 2^^t««tWlv fixed itfetion * ^tZJ^S^ 

•"•"^ t0 J < ^^^ sc\Sfl upon said prestretched ^l^^^^T^wgment 

"rr, si. m • ^%sMiS£atn^ 

« «• •» «m ■«*» * •*"•"-* 



10 



1ft 



20 



30 



35 



40 



4ft 



•0 



eft 




1T A oogmMtt ■ccordM i to « « j 0 *" 1 

bMn Mtowoo to or- . 



nrlMB a <Md wNch hot boon olowod J© . . . * MM • J 2!!iL«* 

E^mmmm Mnetfv to oMd •rHeM. .«« .^-^ ewrMooiM 



tor HonnM dkvcttv to to* ortk*. ^i*deofl^^" 10 

15 J^EIT^ m AMted to on* another, but tM#Jon#d e toaw» »* * 



17 A Moment according to Claim 15. wnerwn o _ rtakMvtng membera. ea«l e»- 

*t*mialv untensioned portions or saw «*« . 
Srtyw said article. w t>or«ifi said prestretched and tensiW etastor^c 

HI. A segment according to Clanr , 3. whe em sa £ ^ ^ ^ another ,1009 the* 

JffSSr^^ -nsitive. 



5Vi= r-T an adhesive which wi.. creep w^en ^ ssure sensitive. - 

£ i £mTt SS lo SE It S said r*id«ying memher compose, a Mm, of 

19 1 A whendependent thereon, wherein saKl irregular surrac prestretched and 35 



45 



L, n mMiuiiwd in • toognud"»»» *"*™~ 2J»~»«eiM' la on. Mother throush Mid 

6 . ^^zc^ ^ r:^^r-^^ ^ discs' 

rSJ^^S. lonwjoo^j >J^^£SSZ S^nSS o. Mid ton***-* 

60 - %r 

24. An elasticairy shirrabto w ^ppod about and secured in position 
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6 ftsmtnt tuvwio, 





10 



16 



20 



26 



30 



~s%? *** ***** « *•»« °~ tss^^^Ts^s: 2i3f2?^ 

mm of Claim* 4-6. 12-14. and 2 1 " ' .^.TtoitUf aiaatteaty — y— L^T-^t 

fc^gutar Mfw on aakJ "J^^S!** ration. ^•^^^ 0 SSon7ol Mid 

.nida from ooi >«nothf, tharaby taparaim w w .rtieto to bo 

"S?*! ZSSTfor m**g. an «fM ***** f or «t«*rr-m » 

lal Mibiectktg on olattornerw mernww »^ •toitomeric member in cotaoaa 
(b) Mc^gMid praatratchad f*^^^"Vw^ to «rong to^W ^pN 

in a direction paraftal to ^ J^™™ n^ntouiatad w«l parmK saw P*""*"" 1 rlltotiv . » ona 

(b) tacunog »»*°Jr2 %A/hich ^ exhibits at least one »"«9"r iV-^ an d aa*d Irregular 

tt» •ocunoQ ^^^S?lS« Mid ataftomaric mambar aoouah to malntal 

Iwtfucfriaty atfandad alMtomorte , ^X^^'rI -od#d .laatomarie ^^J^ JTmU 
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